Using imagery to change cognitions has become increasingly popular in cognitive behavioural therapy (cf. Arntz, 2012; Hackmann, Bennett-Levy, & Holmes, 2011; Holmes, Arntz, & Smucker, 2007) and has proven to be effective for a variety of psychiatric disorders in a metaanalysis (Morina, Lancee, & Arntz, 2017) . Our work group employs a combination of interventions for cognitive restructuring and exercises for imagery modification (CRIM). This procedure was developed to treat the feeling of being contaminated (FBC), which is a widespread phenomenon in PTSD patients, and showed good effects in reducing FBC and general PTSD symptoms ( Jung & Steil, 2013; Steil, Jung, & Stangier, 2011) . Recently, we successfully treated low self-esteem in PTSD patients with the same methodology (Müller-Engelmann & Steil, 2017) . Imagery is already successfully applied in the treatment of nightmare disorder (Imagery Rehearsal Therapy, Krakow & Zadra, 2006) and showed good effects in a meta-analysis (Hansen, Höfling, Kröner-Borowik, Stangier, & Steil, 2013) .
Although insomnia patients report spontaneous visual intrusions (Nelson & Harvey, 2003) , thus far, imagery has only been used as a means of relaxation or distraction from rumination (Morin & Azrin, 1987) . The present study aimed to determine whether imagery is a promising technique for improving insomnia symptoms. We expected the imagery treatment to reduce sleep onset latency and the subjective severity of insomnia and to enhance sleep quality.
MATERIALS AND METHODS
The study was approved by Frankfurt university clinic's ethical board. This study was not registered in a clinical trials registry due to its preliminary nature. The recruitment started in October 2016, the first treatment session was delivered in December 2016, and the final session was delivered in July 2017.
Participants
The participants were recruited via a sleep disorder outpatient clinic at the university hospital of Goethe University Frankfurt and a centre for outpatient psychotherapy at Goethe University. We restricted the sample to patients with a predominant complaint of insomnia because we wanted to test the intervention's effect on primary problems falling asleep rather than other diseases causing sleep problems. Patients were eligible if they presented with problems initiating sleep that met the criteria for insomnia disorder according to the DSM-5 (American Psychiatric Association, 2013) that had been present for at least 6 months and a sleep onset latency (SOL) of more than 30 min on 3 or more nights a week. Furthermore, the patients were required to be taking stable medication (psychopharmacologic and sleep medication or other drugs potentially influencing sleep) for the prior three months, be at least 18 years old, and have sufficient knowledge of German.
The exclusion criteria were another somatic or psychiatric disease clearly causing the sleep problems or dominating complaints, a lifetime-diagnosis of bipolar disorder, a psychotic or substance-related disorder, a body mass index lower than 16, acute suicidality or acute risk of harming others, and mental retardation. Furthermore, the patients were excluded if they were currently receiving another psychological treatment focusing on sleep problems.
All participants provided informed consent (oral and written) for the data collection and publication. Their privacy rights were granted by the following means: Personal data were recorded only for appointments and administrative reasons. Data concerning diagnoses, course of therapy, and measures were recorded with a study code. The digitalization and data analysis were performed using anonymized data, which were aggregated, except for the individual course presented in the case report. All study staff adhered to professional discretion.
Intervention
All treatments were conducted by the authors at the centre for outpatient psychotherapy. The treatment manual was adapted from the CRIM procedure for PTSD patients (Müller-Engelmann & Steil, 2017) . The intervention consisted of six weekly 50-min sessions with a three-week training phase before the final session.
See Figure 1 for an overview of the procedure.
The first session was dedicated to establishing the diagnosis and intake assessment.
The second session started with psychoeducation regarding insomnia and the dysfunctional role of cognitions. The participants' individual thoughts and spontaneous inner images were explored and those with the highest personal importance were recorded for future sessions (e.g., "I will never get to sleep again" or "This makes me ill"). Similarly, the participants were asked if they experienced spontaneous imagery when trying to fall asleep. Images of subjective importance (e.g., seeing themselves like in a tight diver's suit, unable to move freely) were recorded.
The third session was dedicated to discussing dysfunctional thoughts by established cognitive restructuring techniques. The participants were asked to recapitulate alternative appraisals at home by writing a plea against their previous convictions and for their alternative views and thoughts. The participants were instructed to rehearse or revise this plea daily until the following session.
During the fourth session, the participants were guided to create an idiosyncratic inner image of their sleep difficulties. The image could pertain to the sleep problem or its consequences and could be concrete or symbolic (e.g., a picture of oneself lying in bed turning over and over or a picture of a floppy balloon lying on the floor to symbolize the feeling in the morning; see Case Report for examples). The pictures were enriched with as many sensory details as possible. Subsequently, the participants developed an alternative image of how they would like to feel or would like the situation to be. The therapists fostered imagination without influencing the content of the imagery.
After the development of both pictures, the participants were guided through an imagination exercise during which they first imagined the dysfunctional image and then changed it step-by-step to the functional alternative. The participants were provided an audio recording of this exercise (10-15 min) and asked to rehearse it daily until the following session.
The participants' personal experience and questions regarding the training in daily life were discussed during the fifth session. The typical topics included finding a suitable time and place for practice, handling troubling thoughts and distraction, improving their images, considering new arguments for pleas or asking questions that arose while practicing.
This session was followed by a three-week training phase. The participants were asked to conduct one exercise of their choice per day (rehearsing or revising the plea or imagery exercise). The final session was dedicated to post-intervention assessments and personal feedback. 
Assessments and Measures
The measures were chosen following the "Recommendations for a Standard Research Assessment of Insomnia" (Buysse, Ancoli-Israel, Edinger, Lichstein, & Morin, 2006) . We deemed the whole recommended set too exhaustive for a small explorative study. Thus, we restricted the measures to three. The participants completed the questionnaires directly after the first session and prior to each subsequent session. In addition, the participants kept a sleep diary throughout the study period.
Diagnosis
The insomnia diagnosis was evaluated according to the DSM-5 criteria. Other disorders were diagnosed by the structured clinical interview for the DSM-IV-TR, German translation (Wittchen, Zaudig, & Fydrich, 1997) during the intake session.
Sleep diary
We used the consensus sleep diary (Carney et al., 2012 , German translation by the first author). Each morning, the participants recorded how long it had taken them to fall asleep the night before, and the sleep onset latency (SOL) was calculated as a weekly mean. Test-retest reliabilities between r = .56 and r = .66 are reported for a similar diary over 22 months (Monk et al., 1994) ; higher values (between r = 0.84 and r = 0.93) have been reported for consecutive nights (Smith & Wegener, 2003) . Correlations between sleep diaries and polysomnographic data vary widely; for example, correlations between r = .62 and r = .98 were reported for sleep latency in an overview of psychometric findings (Smith & Wegener, 2003) .
Insomnia Severity Index (ISI)
The ISI (Morin, 1993) consists of seven items pertaining to insomnia symptoms and impact on daily activities and performance. The items are rated on a five-point Likert scale, and the ratings are summed. The questionnaire provides cut-off values for subthreshold insomnia, clinical insomnia (moderate severity) and clinical insomnia (severe). We used the German version published by Gerber et al. (2016, additional material) . The authors report sufficient internal consistency (Cronbach's alpha = .76/.77/.81 in a series of three studies) and correlations of approximately r = .5 with sleep quality (PSQI).
Pittsburgh Sleep Quality Index (PSQI)
The PSQI (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) consists of 25 items. This index is used to obtain typical bed and sleep times, ratings of different sleep quality problems, and a bed partner's rating of breathrelated factors. Higher scores indicate lower quality of sleep.
We used the German version published on the website of the German Society for Sleep Research and Sleep Medicine (Deutsche Gesellschaft für Schlafforschung und Schlafmedizin [DGSM] ). For this version, the following psychometric criteria are reported: internal consistency (Cronbach's alpha) = .85, test-retest reliability r = .87; correlation with sleep diaries r = .71 for SOL, and correlations with polysomnographic measures r = .27 for sleep time, r = .28 for SOL (Backhaus, Junghanns, Broocks, Riemann, & Hohagen, 2002) .
Data Analysis
We compared the intake assessment of the ISI and PSQI (first session) to the post assessment (final session) and the SOL in the sleep diary of the first trial week (between sessions one and two) to the SOL in the diary of the final week (third week of training before session six). We performed paired-samples t-tests using SPSS Version 22 (IBM Corp., 2013). The one-tailed level of significance was set to .0167 (.05, Bonferroni-corrected for 3 tests). The effect sizes and post hoc power analyses were computed with G*Power (Faul, 2014) .
RESULTS

Participants
Three participants completed the treatment. Two participants were males, and one participant was female. The mean age was 36 years (21, 43, and 43). The participants had suffered from insomnia disorder for an average of 26 months (6, 12, and 60). All participants met the diagnostic criteria for insomnia disorder with difficulties initiating sleep. None of the participants had current comorbidities, and one participant previously suffered from panic disorder (F40.0). One participant was a university student, and the other two participants had an academic background. Two participants lived in a partnership, and one participant was single.
Descriptive Data
The descriptive statistics of the outcome measures of all three participants are shown in Table 1 .
Test Results
We performed paired-samples t-tests to compare the outcome measures before and after treatment. The results are reported in Table 2 .
The SOL was the only measure that significantly changed (reduction by 23%, mean difference = 0:16 h, t(2) = 5.93, p = .027, two-tailed, corresponding to .0135 one-tailed).
Effect Sizes and Post Hoc Power Analysis
The effect size of the reduction in SOL is very large (d z = 3.67). The effect size of the reduction in subjective severity (ISI) was medium (d z = 0.42), and the effect size of the gain in sleep quality (PSQI) was substantial (d z = 1.09; the formula employed by G*Power is reported in Heinrich Heine Universität, 2017, p. 45). The power reached was (1-β) = .99 for SOL, (1-β) = .13 for ISI and (1-β) = .36 for PSQI.
Clinical Significance
The post assessment values of all measures remained in the clinical range. For SOL, at least 30 min three times per week are suggested as a standard by Buysse et al. (2006) . This suggestion is equivalent to approximately 13 min per day, and our participants reported an average SOL of 53 min per day. The average ISI post assessment value (12.75) is in the range of subthreshold insomnia (8) (9) (10) (11) (12) (13) (14) . For the German version of the PSQI, a cut-off of 6 is proposed (Backhaus et al., 2002) , and the average value of our participants was 10. 
DISCUSSION
We could only confirm our hypothesis regarding SOL. The subjective measures of the insomnia severity and sleep quality did not significantly change. All post assessment values remained in the clinical range.
These effects are weaker than those observed for CRIM in our other studies, which targeted specific symptoms of PTSD, such as feeling contaminated or low self-esteem ( Jung & Steil, 2013; Müller-Engelmann & Steil, 2017; Steil et al., 2011) .
In a meta-analysis of imagery rescripting as an intervention for aversive memories, Morina et al. (2017) observed a large effect size for uncontrolled pre-posteffects on the primary outcome measures (Hedge's g = 1.22 for the studies included, g = 1.06 considering possible publication bias via the trim and fill procedure). Two of the three effect sizes in this study are even higher (SOL and PSQI), but the explanatory power of our parameters is limited given the small sample size.
Limitations
Our sample was small, even for a feasibility study. The statistical tests can be regarded as preliminary at best. All participants were Caucasians with a high educational level. The exclusion criteria eliminated patients with other dominant complaints. Thus, our results cannot be generalized to the general population or patients with comorbidities. All participants received cognitive and imagery interventions. Hence, we cannot separate the respective contributions, and we cannot rule out the possibility that cognitive interventions alone or the mere relaxing effect of imagery accounted for the change in SOL. We cannot draw conclusions regarding the stability of the therapy effects because we lack follow-up data. Our intervention consisted of three intervention sessions and five weeks of training. This period is rather short compared to that recommended in established treatment manuals for insomnia; for instance, Perlis (2005) recommends eight sessions, and Harvey (2005) recommends six to ten sessions. More time for elaboration and training on the techniques might have resulted in better effects.
CONCLUSION
Our feasibility study was an initial test of the usefulness of imagery therapy for participants suffering from insomnia disorder. A combination of imagery and cognitive therapy elements over a five-week training period was able to reduce the mean SOL by 23% in three pilot participants. The imagery techniques were easily understood and applied by the participants.
Measures of imaging ability (Pearson, Deeprose, Wallace-Hadrill, Burnett Heyes, & Holmes, 2013 ) might help identify persons who could especially benefit from these techniques. Future studies involving larger samples, adequate therapy length, follow-up data and a dismantling design might help determine whether the imagery techniques independently contribute to the therapy effects.
CASE REPORT Personal Data
The participant was a 43-year-old female with an academic background. She presented with a 20-year history of problems falling asleep and met the diagnostic criteria for 5 years.
Images
Her first image regarding her sleeping problems was generated from the situation of lying in bed and turning over for hours while trying to fall asleep. She depicted an earthworm, brown and shining, curled up and stiff similar to metal. The place was cold and there was a sharp smell. She could feel her breath stopping and pressure on her chest. She changed the image to a colourful flowering meadow in the warm sunshine, with blue skies and the fragrance of flowers. The earthworm relaxed and sprawled, became pink in colour and very long, enjoyed the sunshine and moved freely. The participant experienced a remarked change in emotion and bodily sensation, and she could breathe freely.
The participant worked with a similar image of a wounded deer forced to flee in an attempt to symbolize the situation of being awakened and forcing herself to get up after a bad night. The third image she used was symbolic of her feelings during the workday. She imagined herself as a floppy cleaning rag made of holey dirtygreyish cotton, past its peak, threadbare and worn out but spreading out and trying its best to still clean.
Course
The participant started with an SOL of 1:16 h. She reduced that time to 52 min over the course of therapy but ended with 1:06 h because of a night flight among other factors. Her ISI values oscillated between 13 and 15, which is approximately the cut-off between "subthreshold insomnia" and "clinical insomnia (moderate severity)". Her sleep quality slightly improved from a PSQI value of 13 to a value of 10.
The participant emphasized the insight she had gained into inner processes that she had never thought about before. She reported regarding her sleep from a new perspective.
Therapist's Observations
The participant spontaneously used pictographic terms to describe how she behaved or felt. She could easily gain access to inner images and supposed that they had been there before treatment, although she had not been aware of them. Images helped her become aware of implicit thoughts and appraisals.
Another participant was less susceptible to the imagery aspect. His imagery remained in the concrete situation of lying in bed and was not accompanied by a marked emotional or bodily reaction.
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